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"^^<^^^^^Pl|pyi^^fifii^"^''i<: Cell (TF889) 

^^^^^^l^^^^Kectl^CH allocation in the inner zone of a concentric cell 
li'^^^^lsM^^'^^"^^^^'^^^'^^ outer zone to inner zone. This applies for 

^^^^^^^^|^itK>^concentAlgoExtRxLev 
m^^lDistrfSiltG^n^^^ (timing advance criterion) 

^^^itej^foi^ 

^^^^^^^^^^^lftinGell(n) + Max {0, msTxPwrl\/laxCell(n) - 
^^^^^^i^ax^^i^^^ > 0 AND 

' ^^^^^^Ixtiv^^v :PBGT 
B^^i^^^^^f §^;^h<e|BS&^^ the ABIS signaling traffic 

j^^^^^^Bl^lE^W^^^ DRXs or DCU4S 

a Concentric Cell (CM888) 

same frequencies on the inner and outer 

used separate frequency sets prior to 

/ 



I^NDRTEL NETWORKS 



GSM NetwoA OpDmimion Alay 3000 



^ai^^J^jlfct TCH allocations 



mm 



I (system I 
^during call set-up or HO 

► small zone during call set-up (SDCCH of large zone -> 



wm 



Kl!ig#*^^^^P^rn^F^^ small zone of an adjacent concentric cell 



cell to small of an adjacent concentric cell 



SSiprniall^ %mall zone 



Intercell HO small zone small zone 



^^^^F^^^W^^^^^^S!^^^^^^^^- <^"s'^one cells, dualcoupting cells and dualband cells 



ipftlfejlp^pi^^^ frequency 
^^^^^i^n|z^iti^^|i^^^ 

W^^^^^^^iMpm^010smr0^WDMAs) are defined using RxLev and optionally Timing 
Mmkm^smloca^^ configured to transmit at different power resulting in 2 

^M^eMcq^/ggf 

ItPliTaleGupirnqieellM tlneillB'^^^^^ with the same type of combiner and thus have different 

^^^^^^ ' 

i^^J^lii: .^> 

^fPeWntftifesultsli 



I share the same BCCH. The propagation loss being 
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M«iiiiiil@ilMIPii^ect TCH allocations 



SjM^^M^^B^^r^^^o^^ and MS_BS_dist < concentAlgoExtMsrange 

^™ allocate a TCH in the small zone 
liofiSfetSelM^ H^^^^^^fe^^!jll#j^"-: ' 

®iqirgGg^H?allocatiOR3^ for an Intra BSS HO 

SeBimlndgidvanceiinitn => the distance criteria Is not used 



i^g(Bll{igJS:[BxLevMinCell(n^ + Max(0 , msTxPwrMaxCell{n) • 

^S|^S S^^ I^^^^^^#o^^^ each adjacent cell reported. This calculation depends on 

^^^'*^***"Tt!^^^^^^li^^ outer 



^^B^^^im^em)ii^^le\/DL • (bsTxPwrMax - bsCurrentTxPwr) - 



Sje|f(h)!r:-[BxLevDL(Band1) + bizonePowerOffset] - (bsTxPwrMax - 



^^^^?15<PwrMax(2ndband) , MSTxPwr) + Min(msTxPwrMaxCeil(n) , 



S^clafatib^ogti^ cells for HO 

^^^^^ ^^^^^^^^^!n_XX(n)>0 
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Irect TCH allocations 



bizonePowerOffset + Max(0 , 



outer zone since the list of preferred cells was made on a 





mum • 1 niiiii— iir m m ii 






BtZGrteBowSrQffset^^ a^^ 






BiZofTeBowerQf^etS^^^ hanB©ve7€ohtr6l v^^^' ^' 




cohWnElftlqo(ntRi(l^ii^^ handGverGbntrol^ Ji' 


<-110dBm 




cohcentAlqo E>1 R5(tfev^ han » 


-95 dBm 




ESnce?itAIqdlhtMsBarige^^ WandQvetCdhtml^ . 




'stariaarcJlndicat'6>it^S2^ 


gsmdcs or dcsqsm 


bo ocentiTC^GeH ^JP^- 1 b'tssl^-^^'iy-v^ r'^-r 


concentric or dualband (for direct TCH alloc, to band 1 of a dualcell) 



^asiiqnjWo©therBand©r^onef(^^ in the cell, it gives the number of directed allocation of a 

^^^inffp||iM^Soa^ triggering event is the reception of an Assign_Complete 



iiMefdi recihandG^J^ 
ased (it?:is4he?level)^. 

^^^^^ 




"^^G0ly allowed for intra BSC handover. The distance criteria is not 
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aililDirect TCH allocations 



55ivs.uici^z.witit5-iv?au into the inner zone => less signalling on Abis l/F for Intra BSC 
3®3ffiBeiBSM %moFeiavaite more resources are available in the outer zone to 

^^j^^^^^^^^^^^l^ed^ risk of BSC overload and improves the voice quality 

EB^sWictiSii^^^iiQfKi^^t^i 



solves the large zone congestion problems 
i^iii^^j^St!^^^^^^^^^^^^ pen in order to benefit of the SFH. This feature allows to 

^^^^^^^pspgtpn^o^ of frequencies per cell. In the small zone, the fractional 
5 | i^ ^(M^ the neighbours 



l^ffll^^^^^^^^^W^iy^ °" objectives of the client. For a concentric cell, it 

fa ^ nqgjg ^^^ ^^^^^^^p^ duaiboupling ceil, it depends on the difference of the losses due 

iffeMS^;ilS^ i^^ it is estimated at 6 to 8 dB to take the propagation 



0Wive^i;ihterest^ experimented as soon as possible 

^^^Sl?f sit? ■ ■ ' 
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KMIIIlirect TCH allocations 



^^o;?i^^^?itiudlban^ cell 



_ • Intcrccll interbond HO: bondO bandl 

|2l l| ljl^i ^ Ip^^^ 2_ PB^T (msTxf>wpMax) 

^^'^ ^HW j^ mm ^ ^ ' 3_EXP2 >0 • 

lB|:B3yB| : :v . i^? 4_ EXP3 (bizoncPowcrOffset(n)) > 0 

^gM^^^^^^^^^^^^ndai^^ is true 5_ MS.Band_supported(standardIndicator6andl) is true 



^^, JrMdncer^^ Dualcouplinq cell 



riterwelliiiT^^ 



• Intcrccll interzonc HO: large — > small 

1_ EXPl > 0 

2_ PB&T (msTxPwrMax) 

3_ EXP2 > 0 

4_ EXP3 (bizonePowerOffset(n)) > 0 
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^^^H^^SWiDirect TCH allocations 




• Intercell intcrzonc HO: small --> large 
1_ EXPl > 0 

2_ PB^T (msTxPwrMox, bizoncPowcrOffsct) 
3_ eXP2 > 0 



• Intercell interzonc HO: large 

1_ EXPl > 0 

2_ PBCT(msTxPwrMQx) 

3_ EXP2 > 0 

4_ EXP3 (bizoncPowcrOff set(n)) > 0 



■> small 



• Intercell intrazone HO: small — > small 
1_ EXPl > 0 

2_ PBGT (msTxPwpMox, bizoncPowcrOffsct) 
3_ EXP2 > 0 

4_ EXP3 (bizoncPowcrOf f sct(n)) > 0 
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SiiiiMr-ect TCH allocations 



iltransmiss^ in a cell 



mmm^^ PrmaxnardB 




^^nscetverzbne^bject^ 

[[OdB^f^d^Lg^pm DLU attenuation instead of Attenuation poramctcr on MMI 

iattenuatidn^applfe^ 



tdB/ H2D (S888)=0dB 




EpJBj^6:?smali]lS^e^^ H4D(S888)=4dB 



IS[^m6nbzonerconcehtnc;;dualbandivduarcoupH reconinnended= duatcoupling 
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pi |i: Preq. reuse on both zones 



llll^Fl^^niiinc Cells feature deals with the 

^^pp^i g^ for allowing frequency reuse on 

|^^irM/^§ri^o^^^^^z^ created for concentric cells, each 

|^^^^^^^pw|i;|jp|^^ since the frequency reuse pattern was 



^l^^^^^rf pp^^ set per cell and so to profit of the 

Strategy (1*1 and 1*3). 

^^^I^^l^^fo ij^^ the hopping gain by using only one 

^^ffifiieqpW^cies per c( 

^^^^^^y0^'^p':feqmred for frequency planning is 
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^ ^111 jpprovements: VO results 



^^^^mill^n perfdrmed on one S332 site (S8000). All the 
^pi^^^^H^iWpi"^ configured as normal cells and were 
""^^te^^^^e-BSq. The following figure shows the 



^^^^^plp^ih^he smNi zone for each cell. 
M^I||^^p||!lWllnl< power control activated for TCH. 

^^^^^^^^^0^^ I^TX activated. 

^^^^^^ 7 1 
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^^^^^^iiijirovements: VP results 



ii^^f^lfii$l|iipi^Mparameters defined for VO tests 



l^^^^^^^^^^lli^jrite the size (or coverage) of the small zone 
^^^^^^^^^^^^^m|arf^ 90% of the mobiles in the cell have a 
iJ^^^^^^^^^||l6^fe;^^ repartition versus RxLev corrected at 
^^^^p^^^milfitel^^ for concentAlgoExtRxLev. 



^^^^^^^c1J^^^ggi|ie^ + biZonePowerOffset(n) This 

^- '*"'*™y^^^|^^^j2||i^p^p^ef0ffset(n) and avoids inter-zone ping- 
^^^^^^^^^^p|f-;|riO in small zone. 

^^^^ii^^^iiifeii?owerOffset : 

^^^S^^^^ftfifelintAlgoExtRxLev - AP- Hysteresis 

'^^ l^^r between large zone and small zone. 
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jpilfrovements: VO results 



j^i^dil^^ttiiidurations 
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^^^Mi^gMliint>rovements: VO results 



Assignment failure ratio —m — CaD drop ratio — CaD establishment fa&re ratio — X — Incoming Ho faBure 




OOOOOOOOO 



^ — -"^ CVJ 



of service with or without Frequency 

^^S^^^^^^^p^PIl^^ ends calls, especially for the 

^^^^^^^^^^®li;^stablishment failure' (See 26/09, 02/10, 03/10, 

|^^^^^^^^|^^p^|||1Hp--failure the 13th and Assignment failure the 
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^vements: VO results 
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l^^SMiiK^Biiiiprovements: VO results 



^^^^^^^iftti^)^^^ of service in the small zone (TDM At) 



|^^^^|r^.#|i!3^^f^f^^^ 14th with activation of SFH. This 

^^^^^^^^^P^flfp^iprtan^ frequency load per cell for the activation 
^^^^^^^^^^^^c^e^^fcji' 2 TDMAs), but it does not induce any 
^^^^^^^^^^^^pl^i^pd voice quality. 

^^^^^^^^plpi^P^^I ) is large, only the mobiles with poor 
^^^^^^^^^i^^Sp^iTDMA^ inducing a degradation of the 

^^^^^^^^Illl^iJ^p^^ zone (default configurations for 

^^Mtepi^^S^if^^ the outer zone is very low, and so their 
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^^^^^Hiiilliiprovernents: VO results 
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^^^^^^jlj iitiprovements: VO results 



giKii^iagsin the large zone, only TCH blocking Is noted In the 



tii|si^IllzSB&i1hl^^ is the traffic in this zone with the same 
^^^^^ffi^ili|ijjy^^^^^ increasing of the TCH allocation failure in this 

^^^^^yi^rTblj^ allocation ratio corresponds to a small inner 
1i^^^]|^m^:a^^ value of bizonepoweroffset for the adjacent 

^^Pl^lf;^i^tember). 



^ififanoMtiSn-failu of October corresponds to unitary tests 

PI^&i^ffiiBi the small zone. 



isfiiSli@Gl to crea^^ cell counter which does not include the TCH 
^i^iiJSilutein the small zone, but this problem is not critical because 
^^i^l^liff does not find a TCH in the small zone, TCHs are available 

GSM Network Optimization Mav 2000 
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rovements: VO results 
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Improvements: VO results 

^^^^^^^^f|ii(|ipAerhen (2) 

jf^Dl^ovvs th^^ ratio of direct TCH allocation in the small zone . 
_JjSSl^^^^i??^a^^ zone, higher is this ratio. 

ffiafnmSE can allow to minimize the risk of 



yyig^jg^^^^ nlplij handover ratio versus Assignment 

^^^^^^^^^ta|lM^^ the number of inter-zone 



o 



^^^^S|izo|g|i^^^ of the adjacent Cell Handover object (See 
^^^^^^^^Ib^IiM^ and so the mobile must go to the 

Hgll^^^te^^^ small increasing the number of interzone 

^P^ ^lBegiin^c^^ (See 9th, 10th & 11th of October), 

^^^^^^ll^r^i'Sfe from a neighbouring cell must go in 

i^^^^SSi^ni^irst bef^ going in the inner zone ( if radio criteria are 
^^^fe^plMSI; tlTf hiJnnber of interzone handovers required. 
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^^ ^^^i||l#;provements: VO results 



large zone has been reduced by direct TCH 



^l^^^^^^^finter^one handovers and so the load of the BSC can be 
^^^^^^^^MMM^^-^ of the small zone size and the parameter 
il^^^^^^pgn^i^ adjacent Cell Handover object. 



u 



^^^^p'cllhoppjng with frequency reuse in both zone has been 
^ ^^ ^^FlSMsted in terms of noh regression in the concentric cells. 
^^^^^^^n|% improv^ by decreasing the load frequency (using more 

T?EJ M As) f • 

^s^- ■ - 



NORTELNETWORKS 



GSM Nervock Opnmizadon May 2000 



o 



o 



^^^^^PplElilli^i rig 



^jm^^^ltlciigl a fractional reuse network by 

My^^pP^ jth poor C/l to the non hopping 
^^^^^^ffi^^i^ffi TCH)* while communications with 

i^ii^iOi^^apLejmr^ 
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( ) 



^^n^atsM<3iTiMnM with a PWCI averaging window 



^^[l^l^jll^traGe the PWCI distribution curve for 



rahllffiiildecision thresholds called ICirDLH and 
^|hc^|iMds|9i^^ by the BCF) 




Proba(PWCt<x) versus x 
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^^^^^^ffitM^rmg: Context 

^i^t|se pattern 



— i — i-a—i.^j^.: - .-jr-"- 




"15ii;^attern 



Ipp^^ary to activate cell tiering: 
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Mllilirig: Principle 



^Siiiillition strategy favours low-interfered 
then hopping TS 

^SiliM -^worst case» situations, in terms of 
pilfflftji^Che acceptable grade of service, and in 
IS^^Eiiad which can be accepted on a network 

^i^fop;|iifDpal reuse is applied. 




^^^^Ktl^taptlcKnique to organize the TCH 
pliaeifiiiMto^^nii^ the worst cases. 

ftS^Siaii© allocation algorithm 

^^te^®t't&^M&ieter setting 
^PIMIiWit^alQ algorithm 
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^^^^^^Hij^i^irKi : Principle 
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[jieplil^lpVll^^pie^entf^^^^^^ of the serving cell, on the BCCH neighbouring 

^^^l^^^lg^p^jiqflp^ cell (adjacent or co-channel interferer) 



..^^ , , ... ... . iMte^r^C^'K' 

^^^^S^^^^^^MW^^^^^SSM^^!^^i^^-^^ distribution curve and thanks to a threshold that 
^^^^^^^^^^^^^^^^Mfci^MGBMMr7ib.er of total voice TCH 

l^MNBl^m imtmfMm^ is done from non-hopping pattern reuse to hopping 

^^^^^^'^^^^^eelil^PwithVt cause from hopping reuse pattern to non-hopping reuse 



^^iM^ngj^eontigufetiof^^^^ of interferers for each cell (through 

2ei^^^^i^^ing|p6n^^^ : 
^Rhilfllat&reiisiba^^ of the traffic that is not taken into account (see 
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Jg^^ -lB^tSis^ixafepI^ ^ zone is moving from A to B. Since it is in the 

^^^^^rl5#i^™l the tiering. The MS goes to a TCH on 

te^lj^lfeugi^pn^^^ resource allocator in the BSC that will allocate 

:^¥fn;6p!nte^H®^ the MS goes onto BCCH since the C/l in 



^^^^Mnr^-HQ[-^tg(pfc^ allocation 




H layer 



layer 
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^®^g^^p||^^^^^iMphj;|ir5ci.at.t Busy Hour. Therefore, at night the information from 




M^rs.^aroundrj!i3Eeect^vda'escsuch:a^ It could be useful to set a new parameter (such as 
i/:?^5ces^aiw0^beyQ : for instance, if x% of PWCl is above 

l»ii^5s^/Mtlpin|dG^rn^ re 



the InterfererType value has to be 



^^^feMnii^^lppptfeaiPvithin the large zone (from LZJTCH to LZ_BCCH) since 




PWCl distribution 



^^^^^^ 



-5 -3 



7 9 11 13 15 17 19 21 
PWCl 



-at BH at night | 



.... ....^^^m^^-^^'^^^^' 
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^M^HIIiring: Algorithm 
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bM^ing: PWCI calculation 
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eS6ice^6fj£1 M software 



g Uj^G elfc HQ oh quality and 
tiering; causeis. 



■fiysteriisis; between uCirDLH 
angagirE)Lft;>'^ 




bts 



handOverControl 



handOverControl 



fV1.V2ll 



[none, intracell, 
tiering]] 



10, 63] dB 



^Jjr^breFfol measurement 
?epbrtS:f6^;^'WC^ averaging 



handOverControl 



[1,16] 



fartiple44sithered by the BCF 
tojboippufareliable 
Sistfifiiifdn 



handOverControl 



[0,60] 



JWfTeth^riPWCI samples are 
'seriFof rthie ABIS l/F 



handOverControl 



[0,1] 



Mearg^iumber of logical 
^ann0 belonging to the 
?arg%|r€4quen^ pattern 
irfd|ased aLt=thiB same tirrie fo 
Ki&WdomiTiunications (14,4 



handOverControl 



[-16,16] 



^,cficates( for; each neighbor if 
jSgenerates cochannel or 
Idikcerit channel interference 
torcur'reht cell • 



adjacentCellhandO 
verControl 



[0.1.2] 
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|fcB|Hri:rrg: Parameters 




PWCI 
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o 



o 
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1 ) 



I^^jiig: Capacity Gain 



^^piii!§ gain compared to 4x12 



Frequency 
load up to 33 % 




S555 



Cell Tiering 
^ +99% 



+230 % 



SUmMion to allow to a better control of 
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powerBudgetlnterCel[(n) = true 
EXP1 (n)>0 
EXP2PBGT(n)>0 
EXP2bis (n)>0 

deleteCounter(n) < ce[IDeietionCount(n) 



trafficlnterCell(n) = true 
EXP1 (n)>0 
EXP2 Traffic (n)>0 
EXP2 bis (n) > 0 



uI/dlQuaIity!nterCell(n): 
EXP1{n)>0 
EXP2 Quality (n)>0 



true 



ul / dl SignalSlrengthlnterCell{n) = true 
EXP1>0 

EXP2 Strength (n)>0 



msBtsDistancelnterCeli(n) : 
EXP1>0 

EXP2 Distance (n)>0 



true 



capturelnterCell(n) = true 
EXP1Capture(n)>0 



interBtsForcedHO(n) ~ true 
EXP1 Forced HO (n)>Q 



inlerBsDirectedRetry(n) = true 
EXP1 Directed retry (n) > 0 
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1 EXPKn) . 


RxLevNCell{n) a™ - [ rxLevMinCelKn) + Max(0. msTxPwrMaxCeil(n) - msTxPvyrCapabtlitv(n) ) 1 


1 




i EXP1 CapUjre (n) 


RxLevNCell(n)ave - ncLevMinCeli(n) 






1 EXP1 Directed retry (n) 


RxLevNCell(n) av-s - ( directedRetrvAlqo{n) ) + Max(0, msTxPwrMaxCeiifn) - n>sTxPwrCapabilitv(n) ) 1 


1 EXP1 Forced HO (n) 


RxLevNCeli(n)av« - 1 forcedHandovefAlqo(n) + Max{0, msTxPwrMaxCell(n) - msTxPwrCapabililv(n) ) ] 






B EXP2PBGT(n) 


Pbgt(n) - ho^4a^qin(n) 


p EXP2 Traffic (n) 


PbQt(n) - 1 hoMarqin(n) • hoMarqinTrafficOffsel(n) 1 


p EXP2 Quality (n) 


Pbqt(n) - hoMarqinRxQua!(n) 


H EXP2 Strenoth (n) 


Pbqt(n) ' hoMarqinRxLev(n) 


H EXP2 Distance (nl 


Pbqt(n) - hoMarqlnDist(n) 






S EXP2bls(r)) 


rxLevDLPB{n)-RxL3vDLava 
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